When should a manager invest in new technology? This paper provides guidelines for deciding when to invest in microcomputers. The authors argue that the technology and marketplace of micros today fits the conditions of the declining cost paradox observed by Eden and Ronen (1988) .
INTRODUCTION
Managers confront the decision of when to buy new technology when considering the purchase of personal computers, The user requesting personal computers wants to take advantage of improved computer performance. If the firm does not buy now it will lose the advantages it might gain from the new technology. The financial manager, however, may argue that the price of personal computers is droppping and that the organization should wait to purchase until some time in the future when the required investment will be less. The purpose of this paper is to offer an approach to the decision of when to buy personal computers in the face of declining hardware costs.
THE DECLINING COST PARADOX
In an earlier paper, Eden and Ronen (1988) offices is likely to be quite high, On the other hand, the cost of waiting for a 386 based machine to replace an 8088 PC for word processing is quite low.
3,) Eden and Ronen observe that there is tendency to spend about the same amount on a system despite the fact that components are dropping in price. Part of this tendency is forced on the consumer by vendors; it is very hard today to find an 8088 PC that comes with 64K bytes of memory; vendors package machines with 256K or more memory, typically 512K or even 640K bytes. While two diskette machines are available, most corporate buyers will opt for a hard disk unless the machine is to be a diskless workstation on a network. The user who postpones purchase is likely to encounter steeper learning costs because advances in software will produce more complex and difficult to learn applications.
The model also suggests that the decline in the costs of technology are partially offset by the tendency to purchase more powerful systems, As mentioned above, organizations today generally purchase a hard disk system as (1) betal + beta2 * ewhere t is time and alpha, betal and beta2 are parameters.
Prices are expected to drop quickly and reach an asymptote where further reductions are unlikely using current technology.
The learning cost curve is modeled by: (2) theta + gamma * log(t) where t is time and theta and gamma are parameters. The total cost curve is the sum of the technology cost and learning cost curves. This illustration does not include considerations of postponed benefits; it simply shows the tradeoff between decreasing hardware costs and increasing learning costs over time.
Ignoring postponed benefits, in Figure 1 the minimum purchase cost comes around time 4; here the decision maker would have to consider postponing a decision to purchase until that time depending on the advantages accruing from purchasing earlier. In this example, costs for the technology drop more rapidly than the learning cost curve rises. In Figure 2 , the shape of the curves suggests that Table   4 shows that this application has grown from a relatively simple word processor to a package approaching the capabilities of desk top publishing software. An analysis of these three products supports the contention that software is becoming more complex. These popular products do suggest a sharply increasing learning cost curve. The user who waits to invest in PC technology will be likely to encounter more complex software that is more difficult to learn than the early adopter of the technology. The later one purchases a system in general, the more difficult and costly to learn how to use it.
Many times decision makers do not take learning factors into account in analyzing the purchase of technology. While an emphasis on "user friendlyw interfaces does facilitate familiarization with a system, learning to use the interface is only one part of learning to use a system or application.
While software is becoming more friendly, designers are adding more features and options which increase the learning task. Estimate the benefits from adopting the technology now and the benefits of waiting, following the curves in Figure   3 . Select an arbitrary point and assume that all of the benefits from both options are received at this point; in At the completion of the estimating process, the decision maker should have the following information:
Software Prices
An estimate through some future point in time of the benefits from purchasing now An estimate of the benefits through some future point in time of waiting for a specified time period before purchasing, say time t
The current purchase price
The estimated purchase price at time t
The estimated learning costs now
The estimated learning costs at time t Estimated benefits through month 12 of waiting to purchase in month 6 (time t) = 175
The current purchase price = 75
The estimated purchase price in 6 months = 50
The estimated learning costs now = 50
The estimated learning costs in 6 months = 70
Total current costs = 75 +50 = 125
Purchase now benefits -costs = 200 -125 = 75
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Total future costs = 50 + 70 = 120
Benefits of waiting 6 months = 175 -120 = 55
(ignoring discounting)
In this example, the estimates suggest that the expected decrease in investment cost in six months does not offset higher learning costs and postponed benefits. In theory, one should apply a traditional discounted cash flow analysis to the numbers. However, given the tentative nature of the estimates and the short time times that will generally be involved in contemplating PC purchases, such added sophistication is probably not warranted.
The manager can conduct an analysis of the type suggested above to gain insight on the purchase decision.
Intangible factors need to be combined with any numerical calculations. The purpose of such an analysis is to demonstrate that the idea of waiting for declining prices will not necessarily result in lower total system costs due to the declining cost paradox.
CONCLUSIONS
The purpose of this paper was to offer guidelines on the timing of an investment in PC technology when hardware component costs are declining. Because of the declining cost paradox, it does not follow from decreases in hardware component costs that one should necessarily wait to invest.
The paper identifies a number of factors to be considered by the decision maker in choosing when to invest in the technology. One must balance the declining costs of 
